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Rapid changes in plasma sodium concentration influence blood pressure in individuals on haemodialysis
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Background: Salt consumption leads to a small rise in plasma sodium. There is increasing evidence that changes in plasma sodium may, in part, be an important factor in the blood pressure response to salt intake. Animal experiments have shown that a change in plasma sodium itself had a direct effect on BP, independent of extracellular volume. We carried out a pilot study to examine the effects of 2 different dialysis sodium concentrations on plasma sodium concentration and BP in individuals on haemodialysis.  

Design and Methods: Ten participants were studied, in random order, on two separate haemodialysis sessions, one with dialysate sodium prescribed at 135mmol/L and the other at 145mmol/L. The experiments were carried out during the first 2 hours of the dialysis session with no ultrafiltration during the study period.  BP and plasma sodium were measured at baseline before dialysis and every 30min during the experimental period.  

Results: Dialysate sodium of 135mmol/L reduced plasma sodium from 139.5±0.7mmol/L to 135.9±0.5mmol/L (p<0.001). Dialysate sodium 145mmol/L did not significantly change plasma sodium although plasma sodium was consistently higher with the higher dialysis sodium 145mmol/L.  The maximum difference was 4.8±0.3mmol/L at 120min (p<0.001). 

Predialysis sitting BP was 137/76±7/3mmHg. Dialysis with a sodium concentration of 135mmol/L reduced SBP by 9±3mmHg from 136±6 mmHg at baseline to 127±7mmHg at 120min (p<0.05).  Dialysate sodium 145mmol/L did not significantly alter SBP.  However, compared to dialysis sodium 135, SBP with dialysis sodium 145 was higher by 8±3mmHg (p<0.05) at 60 mins and 12±5 mmHg (p=0.05) at 120mins. DBP was not significantly changed during this study, but there was a significant positive relationship between plasma sodium and DBP.  

Conclusions: In this carefully conducted study, we have shown that alterations in dialysate sodium concentration had a rapid effect on plasma sodium and BP during isovolaemic dialysis in stable haemodialysis patients. Changes in dialysate sodium had significant and rapid effects on SBP, with lower dialysate sodium concentration associated with lower BP. This effect may be mediated by directional changes in plasma sodium.  Future studies are required to explore the mechanisms by which changes in plasma sodium concentration influence BP. 


